A Gram-positive, non-spore-forming actinobacterium (01-Gi-040 T ) isolated from an indoor wall was studied to examine its taxonomic position. The isolate formed a very rudimentary substratemycelium that fragmented into rod-shaped to coccoid cells. On the basis of the 16S rRNA gene sequence similarity studies, strain 01-Gi-040
Several genera of actinomycetes containing ornithine as the diagnostic diamino acid in their cell-wall peptidoglycan are assigned to the families Cellulomonadaceae (Cellulomonas, Rarobacter) and Microbacteriaceae (Microbacterium, Curtobacterium). In addition, three genera, namely Ornithinicoccus, Ornithinimicrobium and Serinicoccus, have been proposed to harbour organisms containing ornithine in the peptidoglycan (Groth et al., 1999 (Groth et al., , 2001 Yi et al., 2004) . The differentiation of these three genera was based on the peptidoglycan structure, polar lipid pattern, fatty acid profile and morphology as well as 16S rRNA gene analysis (Groth et al., 1999 (Groth et al., , 2001 Yi et al., 2004) . Here we report the polyphasic characterization of an isolate containing ornithine in the peptidoglycan and propose a novel species of the genus Ornithinimicrobium.
Strain 01-Gi-040
T was isolated from a cellar wall in Germany that was colonized by moulds (Schäfer et al., 2010) . The isolation of bacteria from a sample of the material was conducted as described by Kämpfer et al. (2009) . Strain 01-Gi-040
T was maintained on organic medium M79 (www.dsmz.de, Medium 426) and preserved at 280 uC as described previously (Kämpfer et al., 2009 ).
Cell and colony morphology on M79, nutrient agar (Difco), International Streptomyces Project media 2 and 3 (ISP 2 and ISP 3), Shirling & Gottlieb, 1966) and GYM agar (www.dsmz.de, Medium 65) were determined by phasecontrast microscopy (Axio scope, Carl Zeiss Jena) and by stereomicroscopy (Stemi 2000, Carl Zeiss Jena) . Cells of five-day-old liquid cultures of strain 01-Gi-040 T were small irregular rods. After transfer to fresh liquid medium or agar slides the rods gave rise to mycelia-like filaments. Colonies on nutrient agar were white, slightly beige with a matt surface. After two weeks, a very short white aerial mycelium was formed. The same behaviour of the strain was observed on M79 and GYM agars, whereas on ISP 2 the formation of an aerial mycelium was detected only after 4 weeks of incubation at 28 u C. No aerial mycelium was observed on ISP 3 medium.
Isolation of DNA was performed as described by Schäfer et al. (2010) . The nearly full-length 16S rRNA gene of strain 01-Gi-040
T was PCR-amplified with the universal primers 27F (GAGTTTGATCMTGGCTCAG) and 1492R (ACGG-YTACCTTGTTACGACTT), purified with a PCR-purification kit (Qiagen) and sequenced by the Sanger method with the same primers. Detailed phylogenetic analyses were performed in ARB release 5.2 (Ludwig et al., 2004) using the 'All-Species Living Tree' Project (LTP; Yarza et al., 2008) database release LTPs106 (August 2011). Sequences not included in the LTP database were aligned with SINA (v1.2.9) according to the SILVA seed alignment (http:// www.arb-silva.de; Pruesse et al., 2007) and implemented in the ARB database. The alignment was controlled manually based on secondary structure information. Sequence similarities were calculated in ARB without the use of an evolutionary substitution model. Phylogenetic trees were constructed with the maximum-likelihood method using RAxML v7.04 (Stamatakis, 2006) with GTR-CAT and rapid bootstrap analysis, the neighbour-joining method with the Jukes-Cantor correction (Jukes & Cantor, 1969) and the maximum-parsimony method using DNAPARS v 3.6 (Felsenstein, 2005) . All phylogenetic trees were calculated with 100 resamplings (bootstrap analysis; Felsenstein, 1985) and based on 16S rRNA gene sequences between Escherichia coli positions 89 to 1370 (according to E. coli numbering; Brosius et al., 1978 Phylogenetic analysis based on the neighbour-joining method showed that strain 01-Gi-040 T clustered with the type strains of the three recognized species of the genus Ornithinimicrobium (Fig. 1 ). In the phylogenetic tree based on the maximum-likelihood method, strain 01-Gi-040 T clustered with species of the genus Arsenicicoccus (Fig. S1 , available in IJSEM online). Phylogenetic calculations based on the maximum-parsimony method showed that the clustering with Arsenicicoccus species was unstable, whereas the relationship to the genus Ornithinimicrobium remained unchanged, indicating that strain 01-Gi-040 T has, based on the 16S rRNA gene phylogeny, a separate position most closely related to the genus Ornithinimicrobium (Fig. S2 ).
For chemotaxonomic investigations strain 01-Gi-040
T was cultivated for 48 h in shake flasks in liquid organic medium M79 at 180 r.p.m. at 28 u C unless otherwise indicated. The peptidoglycan was isolated after disruption of the cells by The tree was generated in ARB using neighbour-joining (Jukes-Cantor, 100 bootstraps) and based on 16S rRNA gene sequences between positions 89 and 1370 [E. coli numbering, Brosius et al. (1978) ]. GenBank accession numbers are given in parentheses. Numbers at branch nodes refer to bootstrap values .50 % (100 replicates). Arthrobacter globiformis DSM 20124 T was used as an outgroup. Bar, 0.10 substitutions per site.
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shaking with glass beads, followed by trypsin digestion and treatment with hydrofluoric acid, according to the method of Schleifer (1985) . The amino acids and peptides in the cellwall hydrolysates were analysed by two-dimensional ascending thin-layer chromatography on cellulose plates by using previously described solvent systems (Schleifer, 1985) . Nterminal amino acids were detected by dinitrophenylation according to Schleifer (1985) . The molar ratios of the amino acids were determined by gas chromatography (GC 14A, Shimadzu) and gas chromatography-mass spectrometry (320-MS Quadrupole GC/MS, Varian) of N-heptafluorobutyryl amino acid isobutyl esters (MacKenzie, 1987; Groth et al., 1996) .
Menaquinones were extracted as described by Collins et al. (1977) and analysed by HPLC (Groth et al., 1996) (1979) were identified by two-dimensional thin-layer chromatography and application of specific spray reagents (ninhydrin, a-naphthol, molybdenum blue and molybdophosphoric acid; Embley & Wait, 1994) . Fatty acid analysis was performed according to the protocol of Kämpfer & Kroppenstedt (1996) , for this cells were grown on tryptic soy agar for 48 h at 30 uC.
The hydrolysate (4 M HCl, 100 u C, 16 h) of the peptidoglycan of strain 01-Gi-040 T contained the amino acids ornithine, alanine, glycine and glutamic acid in an approximate molar ratio of 1 : 2 : 2 : 3.5, respectively. A peptidoglycan hydrolysate obtained under the same conditions except for a shorter reaction time (0.75 h) contained additionally the peptides Ala-Glu, Gly-Ala and Ala-Ala. Glutamic acid was detected as the N-terminal amino acid. Though a peptidoglycan structure cannot be proposed on the basis of the available data, the absence of aspartic acid in the peptidoglycan differentiates strain 01-Gi-040
T from all hitherto known species of the genus Ornithinimicrobium (Groth et al., 2001; Mayilraj et al., 2006; Liu et al., 2008) , the absence of serine differentiates it from Serinicoccus profundi (Xiao et al., 2011) and Serinicoccus marinus (Yi et al., 2004) and the absence of diaminopimelic acid isomers separates it from previously described members of the genus Arsenicicoccus (Collins et al., 2004; Hamada et al., 2009) and Serinicoccus chungangensis (Traiwan et al., 2011) .
Strain 01-Gi-040 T corresponds to its phylogenetic relatives in displaying the major menaquinone MK-8(H 4 ). The polar lipids are phosphatidylinositol, phosphatidylglycerol, diphosphatidylglycerol, an unknown phospholipid, an unknown aminolipid and two unknown phosphoglycolipids. Strain 01-Gi-040 T corresponds in the identified phospholipid components and in the unknown phosphoglycolipid to the type strains of the recognized species of the genus Ornithinimicrobium ( Fig. S3; Groth et al., 2001 ; Mayilraj et al., 2006; Liu et al., 2008) . The fatty acid profile of strain 01-Gi-040 T was characterized by the presence of remarkable amounts of iso-C 15 : 0 (53.6 %), iso-C 16 : 0 (19.7 %) and iso-C 17 : 0 (6.3 %) together with minor amounts of anteiso-C 15 : 0 (3.6 %), iso-C 17 : 1 v9c (5.1 %) and C 16 : 0 (3.0 %). O. kibberense DSM 17687 T and O. pekingense DSM 21552
T differ from strain 01-Gi-040 T in having remarkably higher amounts of iso-C 17 : 1 v9c. O. humiphilum DSM 12362
T differs from strain 01-Gi-040 T and the type strains of the other members of the genus Ornithinimicrobium in displaying high amounts of C 16 : 0 and lower amounts of iso-C 15 : 0 (Table 1) . Temperature, salinity and pH-dependent growth were investigated for strain 01-Gi-040 T and the type strains of the three recognized members of the genus Ornithinimicrobium. Temperature-dependent growth was investigated on nutrient agar at the following incubation temperatures: 4, 10, 20, 25, 28, 37, 40 and 45 u C. Salinity-and pH-dependent growth were investigated on GYM agar at 28 uC by the addition of 1, 2, 3, 4, 5 or 6 % (w/v) NaCl and a pH range of pH 4.5-10.5. Results of the comparative physiological characterization using alwaysidentical test conditions are given in Table 2 and the species description, with methods as described previously (Kämpfer et al., 1991) . Some tests were able to differentiate strain 01-Gi-040
T from the type strains of other recognized members of the genus Ornithinimicrobium (Table 2.) DNA-DNA hybridization experiments were performed with strain 01-Gi-040
T and the type strains of all Ornithinimicrobium species on the basis of the method given by Ziemke et al. (1998) . Strain 01-Gi-040
T showed a moderate DNA-DNA similarity to Ornithinimicrobium kibberense DSM 17687 T (38.3 %), Ornithinimicrobium humiphilum DSM 12362 T (48.9 %) and Ornithinimicrobium pekingense DSM 15362 T (35.5 %). These differences and the observed physiological and chemotaxonomic differences between these type strains (Tables 1 and 2 ) clearly warrant the creation of a separate species.
Description of Ornithinimicrobium murale sp. nov.
Ornithinimicrobium murale [mu.ra9le. L. neut. adj. murale pertaining or belonging to wall(s)].
Coccoid to rod-shaped cells, about 1.3 mm in width. Substrate mycelium fragments rapidly on M79 agar and is white to beige. Gram-positive, oxidase-positive (weak reaction), showing an aerobic respiratory metabolism. Good growth occurs after 3 days of incubation on tryptone soy agar, M79 agar and nutrient agar at 25-30 u C. Growth is obtained on nutrient agar at 15-30 u C, but not at 4 u C or 37 u C. Growth on GYM agar occurs at pH 7.5 and 8.5, but not at pH 6.5 and 9.5 and not after the addition of 1 % (w/v) NaCl. The major respiratory quinone of strain 01-Gi-040
T is MK-8(H 4 ). The peptidoglycan is based on ornithine as the diagnostic diamino acid. The polar lipid profile consists of phosphatidylinositol, phosphatidylglycerol, diphosphatidylglycerol, an unknown phospholipid, an unknown aminolipid and two unknown phosphoglycolipids. Major fatty acids are iso-C 15 : 0 , iso-C 16 : 0 and iso-C 17 : 0 . Straight chain fatty acids C 14 : 0 , C 15 : 0 and C 16 : 0 are produced in minor amounts. No acid production is observed from sugar compounds (according to the method of Kämpfer et al., 1991) . Hydrolyses pNP-phenylphosphonate, 2-deoxythymidine-59-pNP-phosphate, bis-pNP phosphate, and pNP-phosphorylcholine. 
